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Claim Rejections - 35 USC § 103 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1-3 are rejected under 35 U.S.C. 102(a) as being anticipated by Sienel 
(US 6,898,941). Sienel discloses a refrigeration system including a refrigerant circuit 
(35) in which a compressor (39), a gas cooler (24), an expander (27) and an evaporator 
(28) are connected, the refrigeration system operating In a refrigeration cycle having a 
high-side refrigerant pressure equal to or above the critical pressure (the refrigerant 
being C02, see column 1, line 20, the pressure and temperature of Co2 is critical, 
pressure becomes function of the density, see column 1 , lines 26-28), of the refrigerant 
by circulating the refrigerant through the refrigerant circuit (35), wherein 
the compressor (39) and the expander (27) are each composed of a displacement 
fluid machine whose fluid chamber is variable in volume and are connected one to the 
other with the rotational speed ratio of the one to the other fixed, and 
the volume v2 of the fluid chamber in the expander (27) just after the closing off of 
fluid communication from an Inlet channel thereof is set to v2=plvlr/p2 and the volume 
v3 of the fluid chamber in the expander (27) just before the provision of fluid 
communication with an outlet channel thereof is set to v3=pEv/p3, where: 
the low-side refrigerant pressure of the refrigeration cycle and the refrigerant 
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temperature at the exit of the gas cooler (24) under reference operating conditions 
serving as a design standard are employed as a reference low pressure and a 
reference refrigerant temperature, respectively; the high-side refrigerant pressure of the 
refrigeration cycle at which the coefficient of performance of the refrigeration cycle 
reaches a maximum value under the reference operating conditions is employed as a 
reference high pressure; 

p1 is the density of saturated gas refrigerant at the reference low pressure; 
p2 is the density of refrigerant at the reference high pressure and the reference 

refrigerant temperature; 

P3 is the density of refrigerant adiabatically expanded from a condition of the 
reference high pressure and the reference refrigerant temperature into a condition of the 
reference low pressure; vl is the volume of the fluid chamber in the compressor (39) just 
after the closing off of fluid communication from a suction channel thereof; and r is the 
rotational speed ratio of the compressor (39) to the expander (27). 

Regarding the recitation, "the volume v2 of the fluid chamber in the expander 
(27) just after the closing off of fluid communication from an inlet channel thereof is set 
to v2=plvlr/p2 and the volume v3 of the fluid chamber in the expander (27) just before 
the provision of fluid communication with an outlet channel thereof is set to v3=pEv/p3, 
where: the low-side refrigerant pressure of the refrigeration cycle and the refrigerant 
temperature at the exit of the gas cooler (24) under reference operating conditions 
serving as a design standard are employed as a reference low pressure and a 
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reference refrigerant temperature, respectively; the high-side refrigerant pressure of the 
refrigeration cycle at which the coefficient of performance of the refrigeration cycle 
reaches a maximum value under the reference operating conditions is employed as a 
reference high pressure" is a known mathematical algorithm which is valid for a 
supercritical fluid and C02 being supercritical fluid, that mathematical algorithm or 
equation is valid for C02 and can be achieved by the above device as it is capable to 
function accordingly. 

Regarding claim 2, Sienel discloses that the refrigerant circuit (35) is provided with 
a receiver (29) between the exit side of the evaporator (28) and the suction side of the 
compressor (39). 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sienel. 

Regarding claim 3, Sienel discloses that the refrigerant circuit (35) is provided with 
an internal heat exchanger (25, See Figs 5A and 5B) for providing heat exchange 
between refrigerant flowing from the gas cooler (24) towards the expander (27) and 
refrigerant flowing the pipe at a point before the 

evaporator (28) towards the compressor (32, see Fig. 5A or 5B). However, Sienel does 
not disclose the taping of the refrigerant after the evaporator 28. The internal heat 
exchanger of the invention type is well known in the art. In addition, an ordinary skill of 
art with the teaching of Sienel is able to tap at any point on the pipe connecting between 
the compressor 32 and the evaporator 28; alternatively, when both the system 
connecting the internal heat exchanger by pipe tapped before or after the evaporator is 
known, it is an obvious choice of an individual skilled in the art to connect the internal 
heat exchanger by a refrigerant pipe tapped from a pipe at a point either before or after 
the evaporator. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sienel in 
view of Nakatani et al (US 200401 181 38A1). Sienel discloses the invention substantially 
as claimed as stated above except the heat exchanging between an internal heat 
exchanger and the refrigerant flowing from the evaporator towards the compressor. 
Nakatani et al teach the use of an internal heat exchanger (80) exchanging heat 
between refrigerant flowing from the gas cooler (3, outdoor heat exchanger) towards the 
expander (6) and the refrigerant flowing from the evaporator (8, indoor heat exchanger) 
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towards the compressor (1) in a refrigeration system using carbon dioxide as a 
refrigerant for tlie purpose of efficiently running the refrigeration system. See Fig 4. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the refrigeration system of Sienel in view of Nakatani 
et al such that a refrigerant flow line for exchanging heat with an internal heat 
exchanger could be provided with refrigerant flowing from the evaporator towards the 
compressor in order to efficiently exchanging heat and efficiently running the 
refrigeration system. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MOHAMMAD M. AL! whose telephone number is 
(571)272-4806. The examiner can normally be reached on maxiflex. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cheryl J. Tyler can be reached on 571-272-4808. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Mohammad M All/ 

Primary Examiner, Art Unit 3744 



